HISTORICAL
Wheeler and others (1899) Hess (1901) studied the effect of lime on some of the Pennsylvania soils. He stated that liming resulted in a diminution of the nitrogen. Kossovich and Tretjakov (19u2) stated that the addition of calcium carbonate to soil retarded the decomposition of organic matter.
Hartwell and Kellogg (1906) pointed out that the amount of humus in limed plats was less than that in unlimed plats. They stated also that the effect produced by lime upon the organic matter of a given soil was dependable to a considerable extent on the degree of acidity or of alkalinity of the soil. Pot experiments by Clausen (1906) conducted with clover and oats on sandy soil indicated that applications of lime resulted in a marked nitrogen hunger, especially during dry, hot weather and with non-leguminous crops.
Van Suchtelen (1910) Bradley (1912) conducted pot experiments from which he pointed out that the nitrogen loss was appreciably reduced by legumes.
Mooers, Hampton, and Hunter (1912) Potter and Snyder (1916) Bear (1916) Breazeale (1917) found that calcium carbonate had a slight destructive action upon the organic matter of the soil.
Jensen (1918) stated that in most cases when lime was added to alfalfa in basins, greater increase in the humus content occurred than when alfalfa alone was used.
Christie and Martin (1918) state that it is evident from data considered that all soils do not react chemically with lime in the same manner.
Bizzell and Lyon (1918) This effect was noticed both on the cropped and uncropped tanks. On Dunkirk clay loam quicklime apparently produced no effect."
Swanson and Latshaw (1919) The total yields of dry matter and of nitrogen for the 10-year period were essentially the same for the two sections.
Analyses of the soil made soon after the work was started and again at the end of each 5-year period showed that there was a loss of nitrogen from both the limed and unlimed sections.
However, the loss from the limed section was distinctly greater than from the unlimed section.
Thus at the end of the 10-year period, there was a positive loss rather than gain from the use of lime.
From this work it would appear that the practice of using lime on light to medium heavy soils, when leguminous crops are not grown in the rotation, may be questionable. Under such conditions it is quite possible that a slightly acid reaction may be desirable to prevent the too rapid
•oxidation of organic matter.
The second five-years period showed a distinct loss in carbon from both series, but a greater loss from the limed than from Ihe unlimed plats.
Lipman and Blair (1920 b) reported also a series of experiments which included rotations with legumes. They pointed out that during the ten years, the limed plots, with only slight exceptions, yielded distinctly larger crops and more total nitrogen than did the unlimed plots. In analyzing the soil they found that in a number of cases The limed plots contained more nitrogen than did the unlimed plots.
The same investigators (Lipman and Blair, 1921) The soil on these plats consists of glacial material reworked by streams and redeposited from glacial lakes (Lyon and Bizzell, 1918 The limed plats not only contained more organic carbon, but also gave higher yields, than the unlimed plats. The yields are expressed in graph form in figure 1 (page 17 These results are consistent with the results obtained on the lysimeter tanks (Lyon and Bizzell, 1918) . The soil in the lysimeter tanks was obtained from The plats used in these experiments.
It was found that the nitrogen in the drainage water from the lysimeter tanks was less where the tank soils had been kept in grass, than in a rotation. It was shown also that the tank soils kept bare lost more nitrogen than the cropped tank soils.
}tatio of carbon to nifroffen in plats hffore and after treatment
The ratios of carbon to nitrogen in plats before and after treatment are given in table 4. The data show the close relation between these two elements in the soils studied. The ratio was wider in the first foot of soil than in the second foot. The variotis treatments did not cause any constant change in the carbonnitrogen ratio. The effect, if any. was too inconsistent to be con-
The results compare favorably with those obtained by Hess (1901) . He found that the ratio of carbon to nitrogen was not materially affected by the treatment applied. Dyer (1902) also reported that the carbon and nitrogen contents of the upper stratum of the soil were higher than those of the lower stratum, and that the ratio of carbon to nitrogen was wider in the upper stratum. Alway and McDole (1916) There is a close relation between the organic carbon and the nitrogen.
The ratio is wider in the first foot of soil than in the second foot.
